Overexpression of CUG triplet repeat-binding protein, CUGBP1, in mice inhibits myogenesis.
Accumulation of RNA CUG repeats in myotonic dystrophy type 1 (DM1) patients leads to the induction of a CUG-binding protein, CUGBP1, which increases translation of several proteins that are required for myogenesis. In this paper, we examine the role of overexpression of CUGBP1 in DM1 muscle pathology using transgenic mice that overexpress CUGBP1 in skeletal muscle. Our data demonstrate that the elevation of CUGBP1 in skeletal muscle causes overexpression of MEF2A and p21 to levels that are significantly higher than those in skeletal muscle of wild type animals. A similar induction of these proteins is observed in skeletal muscle of DM1 patients with increased levels of CUGBP1. Immunohistological analysis showed that the skeletal muscle from mice overexpressing CUGBP1 is characterized by a developmental delay, muscular dystrophy, and myofiber-type switch: increase of slow/oxidative fibers and the reduction of fast fibers. Examination of molecular mechanisms by which CUGBP1 up-regulates MEF2A shows that CUGBP1 increases translation of MEF2A via direct interaction with GCN repeats located within MEF2A mRNA. Our data suggest that CUGBP1-mediated overexpression of MEF2A and p21 inhibits myogenesis and contributes to the development of muscle deficiency in DM1 patients.